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1 Introduction
The channel model for leaky cable in tunnel was agreed in [1]. A TP on RRM simulation assumption for leaky cable channel was also agreed to introduce in TR 36.878 for study on performance enhancements for high speed scenarios [2]. Based on the simulation assumption for leaky cable channel, the corresponding simulation results are provided in [3-5]. In this contribution, TP on RRM simulation results for leaky cable channel is proposed for TR 36.878.
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-----------------------------------------------------------Start of TP---------------------------------------------------------
6.3.2.2
Leaky cable (1st hop of scenario 2c)

In this clause, the RLM, measurement accuracy and cell identification performance are evaluated based on the simulation assumptions in clause 6.3.1.2. 
6.3.2.2.1
RLM

6.3.2.2.1.1
Simulation results

The simulation results of PDCCH performance according to the simulation assumptions in 6.3.1.2.1 are captured in this section.
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Figure 6.3.2.2.1.1-1: PDCCH performance in AWGN (Huawei) [R4-155797]
[image: image2.png]Singe Call: BA=10VHz, EVA 875+t

o

T i
2 1 0 9 8 7 6 5 4 3 2
Saning Call Geornetry (Uirt: cB)





Figure 6.3.2.2.1.1-2: PDCCH performance in EVA 875Hz (Huawei) [R4-155797]
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Figure 6.3.2.2.1.1-3: PDCCH performance in leaky cable, (Huawei) [R4-155797]
SNR values of Qout and Qin for leaky cable are showed in the Table 6.3.2.2.1.1-1.
Table 6.3.2.2.1.1-1: SNR value of Qin/Qout (Unit: dB) (Huawei) [R4-155797]

	Antenna configuration
	Verification point
	Channel Model

	
	
	AWGN
	EVA 875Hz
	leaky cable
	ETU 70Hz (For Reference)

	1x2
	Qout
	-12.14
	-8.91
	-11.26
	-9.54

	
	Qin
	-7.23
	-4.14
	-5.29
	-5.07

	2x2
	Qout
	-12.17
	-9.60
	-11.76
	-10.18

	
	Qin
	-7.24
	-5.01
	-6.48
	-5.62


6.3.2.2.1.2
Summary
Summary in this section is based on the link level simulation and conclusions from interested companies. 

· No new RLM requirement under the leaky cable is needed.
6.3.2.2.2
RSRP/RSRQ accuracy
6.3.2.2.2.1
Simulation results

The simulation result of RSRP/RSRQ accuracy according to the simulation assumptions in 6.3.1.2.2 is captured in this section.
Table 6.3.2.2.2.1-1: RSRP/ RSRQ accuracy under AWGN (Huawei) [R4-155797]

	SNR (dB)
	AWGN RSRP accuracy
	AWGN RSRQ accuracy

	
	5%
	50%
	95%
	relative
	5%
	50%
	95%

	-8
	-1.51
	0.88
	2.51
	-2.39
	-1.53
	0.89
	2.47

	-7
	-1.20
	0.67
	2.06
	-1.87
	-1.18
	0.65
	2.02

	-6
	-1.00
	0.59
	1.84
	-1.59
	-0.99
	0.57
	1.82

	-5
	-0.82
	0.48
	1.68
	-1.30
	-0.76
	0.45
	1.66

	-4
	-0.69
	0.43
	1.45
	-1.12
	-0.64
	0.43
	1.39

	-3
	-0.55
	0.38
	1.13
	-0.93
	-0.53
	0.37
	1.14

	-2
	-0.51
	0.31
	1.04
	-0.82
	-0.48
	0.31
	0.99

	-1
	-0.44
	0.28
	0.93
	-0.72
	-0.42
	0.26
	0.89

	0
	-0.33
	0.24
	0.77
	-0.57
	-0.32
	0.23
	0.72

	1
	-0.31
	0.21
	0.73
	-0.52
	-0.29
	0.20
	0.70

	2
	-0.27
	0.19
	0.65
	-0.46
	-0.25
	0.19
	0.60

	3
	-0.24
	0.15
	0.56
	-0.41
	-0.24
	0.13
	0.52


Table 6.3.2.2.2.1-2: RSRP/ RSRQ accuracy under EVA875 (Huawei) [R4-155797]

	SNR (dB)
	EVA875 RSRP accuracy
	EVA875 RSRQ accuracy

	
	5%
	50%
	95%
	relative
	5%
	50%
	95%

	-8
	-2.17
	0.28
	2.11
	-2.45
	-2.01
	0.32
	2.17

	-7
	-2.03
	0.18
	1.76
	-2.21
	-2.06
	0.24
	1.75

	-6
	-1.59
	0.1
	1.58
	-1.69
	-1.61
	0.14
	1.58

	-5
	-1.5
	-0.02
	1.29
	-1.48
	-1.39
	0.01
	1.28

	-4
	-1.35
	-0.05
	1.05
	-1.3
	-1.23
	-0.04
	1.06

	-3
	-1.08
	-0.04
	0.93
	-1.04
	-1.03
	-0.02
	0.92

	-2
	-1.01
	-0.1
	0.75
	-0.91
	-0.93
	-0.07
	0.86

	-1
	-0.94
	-0.11
	0.62
	-0.83
	-0.81
	-0.07
	0.6

	0
	-0.81
	-0.11
	0.54
	-0.7
	-0.77
	-0.09
	0.53

	1
	-0.74
	-0.12
	0.44
	-0.62
	-0.64
	-0.09
	0.46

	2
	-0.66
	-0.13
	0.34
	-0.53
	-0.61
	-0.12
	0.35

	3
	-0.6
	-0.15
	0.28
	-0.45
	-0.56
	-0.13
	0.28


Table 6.3.2.2.2.1-3: RSRP/ RSRQ accuracy under leaky cable (Huawei) [R4-155797]

	SNR (dB)
	leaky cable RSRP accuracy
	leaky cable RSRQ accuracy

	
	5%
	50%
	95%
	relative
	5%
	50%
	95%

	-8
	-1.69
	0.14
	1.60
	1.83
	-1.62
	0.15
	1.60

	-7
	-1.38
	0.10
	1.34
	1.48
	-1.32
	0.11
	1.35

	-6
	-1.22
	0.06
	1.16
	1.28
	-1.13
	0.09
	1.15

	-5
	-0.96
	0.07
	0.97
	1.03
	-0.92
	0.06
	0.97

	-4
	-0.92
	0.03
	0.85
	0.95
	-0.84
	0.02
	0.81

	-3
	-0.72
	0.01
	0.75
	0.73
	-0.69
	0.03
	0.75

	-2
	-0.64
	0.03
	0.65
	0.67
	-0.60
	0.02
	0.63

	-1
	-0.55
	0.01
	0.56
	0.56
	-0.51
	0.03
	0.53

	0
	-0.45
	0.02
	0.49
	0.47
	-0.42
	0.03
	0.46

	1
	-0.42
	0.01
	0.42
	0.43
	-0.39
	0.02
	0.42

	2
	-0.37
	0.00
	0.35
	0.37
	-0.33
	0.01
	0.34

	3
	-0.31
	0.00
	0.31
	0.31
	-0.28
	0.01
	0.30


Table 6.3.2.2.2.1-4: RSRP accuracy under leaky cable (Samsung) [R4-155721]

	Channel
	SNR(dB)
	Absolute RSRP accuracy

	
	
	5%
	50%
	95%
	Δ(5,95)
	Absolute accuracy

	AWGN
	-8
	-0.8
	1.6
	3.1
	3.9
	3.1

	
	-6
	-0.2
	1.2
	2.4
	2.6
	2.4

	
	-3
	-0.1
	0.8
	1.6
	1.7
	1.6

	
	0
	0
	0.5
	1.1
	1.1
	1.1

	
	3
	0
	0.4
	0.8
	0.8
	0.8

	EVA 875Hz
	-8
	-2.1
	0.8
	2.6
	4.7
	2.6

	
	-6
	-1.3
	0.5
	1.9
	3.2
	1.9

	
	-3
	-0.9
	0.2
	1.1
	2
	1.1

	
	0
	-0.7
	0
	0.7
	1.3
	0.7

	
	3
	-0.5
	0
	0.4
	0.9
	0.5

	Leaky cable
	-8
	-1.8
	0.8
	2.4
	4.1
	2.4

	
	-6
	-1
	0.5
	1.8
	2.8
	1.8

	
	-3
	-0.7
	0.2
	1.1
	1.8
	1.1

	
	0
	-0.5
	0.1
	0.7
	1.2
	0.7

	
	3
	-0.4
	0
	0.5
	0.9
	0.5


6.3.2.2.2.2
Summary
Summary in this section is based on the link level simulation and conclusions from interested companies. 
· The measurement accuracy of RSRP and RSRQ in leaky cable channel could meet the current requirements under high Doppler conditions.
6.3.2.2.3
Cell identification

6.3.2.2.3.1
Simulation results

The simulation result of cell identification performance under leaky cable scenario according to the simulation assumptions in 6.3.1.2.3 is captured in this section.
Table 6.3.2.2.3.1-1: Cell detection delay for leaky cable (Unit: ms) (Huawei) [R4-155797] 

	Case#
	SINR

	
	-8dB
	-7dB
	-6dB

	1
	70
	30
	20

	2
	135
	55
	25

	3
	65
	35
	15

	4
	50
	25
	10

	5
	75
	40
	25

	6
	75
	40
	25

	7
	75
	35
	25

	8
	80
	35
	25


Table 6.3.2.2.3.1-2: Cell detection delay for leaky cable (Unit: ms) (Samsung) [R4-155717] 

	Channel

Case
	Leaky cable

	
	SINR=
-6dB
	SINR=
-7dB
	SINR=
-8dB

	1
	100
	190
	510

	2
	80
	160
	350

	3
	30
	30
	40

	4
	90
	170
	490

	5
	70
	140
	240

	6
	80
	140
	240

	7
	30
	40
	40

	8
	70
	140
	260


6.3.2.2.3.2
Summary
Summary in this section is based on the link level simulation and conclusions from interested companies. 
· For cell identification requirements under leaky cable channel, the existing cell identification requirements defined in TS 36.133 could be reused.
-----------------------------------------------------------End of TP---------------------------------------------------------
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